
July 16, 2015 
 
SUBJECT: ENG – Exploration Pits for the Big Spring Creek Project 
 
TO: Karen Hoffman File Code:  210-16-7 
 Hydrology and Water Quality Engineer 
 Natural Resources Conservation Service 
 Bozeman, Montana 
 
On February 25, 2015, I traveled to Lewistown, Fergus County, Montana to observe 
and log test pits designed to investigate the soil and groundwater conditions for the 
proposed Big Spring Creek rehabilitation project located just north of Lewistown.  The 
pits were also dewatered in order to estimate the volume of groundwater that will be 
encountered during construction.  Bruce Krueger, Survey and Software Engineer, 
surveyed the location of the pits, and Karen Hoffman, Hydrology and Water Quality 
Engineer, assisted with the project.  Five pits were excavated with a Cat 315 CL 
excavator.    Pits were dewatered with a 2” portable pump. 
 
The topsoil was generally one to two feet thick and contained very little gravel or 
larger-sized particles.  It is dark-brown to black and is highly productive.  Using this 
soil for reclaiming old channels and other disturbed sites should make re-vegetating 
disturbed sites relatively easy.  Below the topsoil, poorly sorted sandy gravel was 
encountered.  This material contains a few percent of cobbles and boulders.  The gravel 
is very loose and slopes fail back to the angle of repose when wet and disturbed.  The 
vertical walls of the test pits failed when the water table was reached.  It will be difficult 
to excavate below the water table and maintain a design grade and bank slope.  If fine 
sand or silt is encountered, they may liquefy (become quick sand) when disturbed.  It 
may be necessary to over excavate the sand or silt and replace with sandy gravel in 
order to provide a stable channel.  No sand/silt lenses were encountered in this 
investigation. 
 
The pits produced relatively little water during the dewatering tests.  This has been 
attributed to the little draw down available for the design depths of the excavations.  
From dewatering observations and consideration of the grain size distribution of the 
soils involved, it is estimated that channel excavations will initially discharge 3-5 gpm 
per linear foot of excavated channel with deeper parts of the excavated channel 
producing up to 15 gpm per linear foot in pool zones.  Observation of water entering the 
pits indicates that local areas may have a greater discharge when first excavated.  The 
water table was about 5 feet above the design depth of the excavations when the pits 
were dug.  If the construction of the project occurs during periods of higher water table, 
the volume of discharge will be higher, possibly as much 50 to 100% higher. 
 
 

Natural Resources 
Conservation Service 
 
Montana State Office 
 
10 East Babcock 
Street, Room 443 
Bozeman 
Montana, 59715 
 
Voice 406.587.6811 
Fax 855.510.7028 
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Geology 
 
The site of the proposed rehabilitation project is underlain by top soil over poorly sorted sandy 
gravel with cobbles and boulders, over Cretaceous Fall River Sandstone.  The Fall River Sandstone 
is not likely to be cavernous or have other characteristics that would adversely affect the project.  
Bedrock is not likely to be encountered in the excavations so no special excavation requirements are 
anticipated for the project other than dewatering and potential liquefaction of fine sand and silts if 
they are encountered at or below the water table. 
 
 
Please call me at (406) 587-6830 if you have any questions or concerns. 
 
 
 
 
Michael R. Garverich, P.E. 
State Geologist 
 
Appendix A, Map of Test Pit Locations 
Appendix B, Test Pit Images 
Appendix C, Test Pit Logs 
Appendix D, Soil Classification Results 
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Appendix A, Map of Test Pit Locations
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Appendix B, Test Pit Images 
 

 
Test Pit 3a 
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Test Pit 4a 
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Test Pit 5a 
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Test Pit 5a Excavated Soil 
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Test Pit 6a 
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Test Pit 7a 
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View of Typical Soil Profile 
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Appendix C – Test Pit Logs 
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1.0

5.0

14.4

(SC-SM) Top Soil

(SC-SM) Silty clayey sand, light brown, moist, loose, contact with underlying gravel is uneven

(GP) poorly graded sandy gravel with thin clay beds, brown, moist to wet near top of gravel, loose, very low angle of
repose after disturbance, swl 9.5'

Bottom of borehole at 14.4 feet.

NOTES

GROUND ELEVATION 3891.48 ft

LOGGED BY MR Garverich

DRILLING METHOD CAT 315CL

DRILLING CONTRACTOR DeBuff GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 2/26/15 COMPLETED 2/26/15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

0.1hrs AFTER DRILLING 9.50 ft / Elev 3881.98 ft
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BORING NUMBER SPTP-03A

CLIENT Karen Hoffman

PROJECT NUMBER

PROJECT NAME Big Spring Creek Test Pits

PROJECT LOCATION N 1/2, SW 1/4, Sec 19, T 15 N, R 18 E, Fergus County, Montana
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3890.4

3882.9

3877.5

SC-
SM

SC-
SM

GP

1.0

8.5

13.9

(SC-SM) topsoil

(SC-SM) Silty clayey sand, light brown, moist, loose, contact with underlying gravel is uneven

(GP) poorly graded sandy gravel with thin clay beds, 8-10 inch, subangular fragments near base, Excavator bucket
bumping on covered substrate at bottom of hole, likely near bedrock, brown, moist to wet near top of gravel, loose,
very low angle of repose after disturbance, swl 10'

Bottom of borehole at 13.9 feet.

NOTES

GROUND ELEVATION 3891.43 ft

LOGGED BY MR Garverich

DRILLING METHOD CAT 315CL

DRILLING CONTRACTOR DeBuff GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 2/26/15 COMPLETED 2/26/15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 10.00 ft / Elev 3881.43 ft

HOLE SIZE  inches
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BORING NUMBER SPTP-04A

CLIENT Karen Hoffman

PROJECT NUMBER

PROJECT NAME Big Spring Creek Test Pits

PROJECT LOCATION N 1/2, SW 1/4, Sec 19, T 15 N, R 18 E, Fergus County, Montana
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3888.5

3886.5

3877.8

SC-
SM

SC-
SM

GP

1.0

3.0

11.7

(SC-SM) topsoil

(SC-SM) Silty clayey sand, light brown, moist, loose, contact with underlying gravel is uneven

(GP) poorly graded sandy gravel with thin clay beds, brown, moist to wet near top of gravel, loose, very low angle of
repose after disturbance, swl 5.5'

Bottom of borehole at 11.7 feet.

NOTES

GROUND ELEVATION 3889.47 ft

LOGGED BY MR Garverich

DRILLING METHOD CAT 315CL

DRILLING CONTRACTOR DeBuff GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 2/27/15 COMPLETED 2/27/15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 7.50 ft / Elev 3881.97 ft
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BORING NUMBER SPTP-05A

CLIENT Karen Hoffman

PROJECT NUMBER

PROJECT NAME Big Spring Creek Test Pits

PROJECT LOCATION N 1/2, SW 1/4, Sec 19, T 15 N, R 18 E, Fergus County, Montana

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

 -
 G

IN
T

 S
T

D
 U

S
 L

A
B

.G
D

T
 -

 7
/2

8/
15

 1
4

:1
5 

- 
C

:\U
S

E
R

S
\P

U
B

LI
C

\D
O

C
U

M
E

N
T

S
\B

E
N

T
LE

Y
\G

IN
T

\P
R

O
JE

C
T

S
\B

IG
S

P
R

IN
G

C
K

T
P

IT
S

.G
P

J

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION

187



3885.8

3882.8

3874.2

SC-
SM

SC-
SM

GP

1.0

4.0

12.6

(SC-SM) topsoil

(SC-SM) Silty clayey sand, light brown, moist, loose, contact with underlying gravel is uneven

(GP) poorly graded sandy gravel with thin clay beds, brown, moist to wet near top of gravel, loose, very low angle of
repose after disturbance, swl 5.5'

Bottom of borehole at 12.6 feet.

NOTES

GROUND ELEVATION 3886.76 ft

LOGGED BY MR Garverich

DRILLING METHOD CAT 315CL

DRILLING CONTRACTOR DeBuff GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 2/26/15 COMPLETED 2/26/15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 5.50 ft / Elev 3881.26 ft
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BORING NUMBER SPTP-06A

CLIENT Karen Hoffman

PROJECT NUMBER

PROJECT NAME Big Spring Creek Test Pits

PROJECT LOCATION N 1/2, SW 1/4, Sec 19, T 15 N, R 18 E, Fergus County, Montana
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3884.3

3880.3

SC-
SM

GP

2.0

6.0

(SC-SM) topsoil

(GP) poorly graded sandy gravel with thin clay beds, brown, moist to wet near top of gravel, loose, very low angle of
repose after disturbance, swl 5.5' same as creek

Bottom of borehole at 6.0 feet.

NOTES

GROUND ELEVATION 3886.32 ft

LOGGED BY MR Garverich

DRILLING METHOD CAT 315CL

DRILLING CONTRACTOR DeBuff GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 2/27/15 COMPLETED 2/27/15

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 5.50 ft / Elev 3880.82 ft

HOLE SIZE  inches
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BORING NUMBER SPTP-07A

CLIENT Karen Hoffman

PROJECT NUMBER

PROJECT NAME Big Spring Creek Test Pits

PROJECT LOCATION N 1/2, SW 1/4, Sec 19, T 15 N, R 18 E, Fergus County, Montana
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Appendix D - Soil Classification Results 
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PROJECT NUMBER:  C4141140
PROJECT:  Big Spring Creek

SITE:  12 3rd Street NW
           Great Falls, Montana

CLIENT:  USDA-NRCS
                Great Falls, MT

EXHIBIT:  B-1
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Great Falls, Montana

PROJECT NUMBER:  C4141140
PROJECT:  Big Spring Creek

SITE:  12 3rd Street NW
           Great Falls, Montana

CLIENT:  USDA-NRCS
                Great Falls, MT
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